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^fa± m- mi^) 











(54) ismaymi mikJiimto-^^^rmmnm^^!' 

(57) imm 

iimm] ~m (1 -A) Tm^tiiit^m 




(1-A) 



i(2) 002-1 10353 (P2002-1 litis 



T>'(l,2,3-cd:r.2',3'-c'd')^yV(l,2-k:4.5-k']i'' 
1 ' . 2' , 3' -c ■ d' ] < y y'd . 2-k :4 , 5-k' ) i/' 7/1-^ 7 y r >- 

mmm^^thma^. wtrnx-hm-mnmrn 

[ff^aS] b'X<yyC5.6) >f>'Ty(1.2.3-cd: 

r , 2' , 3' -c • d' ]K y y(l , 2-k :4 , 5-k' ) 7/1-;^ 7 >-r y 

[||*iR4] h';^<yy'(5.6) yr 7(1,2, 3-cd: 
1 ' , 2' . 3' -c ' d' ]'<iy y [1. 2-k :4 , 5-k' ] i/'7;l'5j- 7 y T^y 



mi^th mm i - 4 «v ^-r^j{)>tciMtico*<sm#is 

[if^7l \iXKyVi5M >f yTy(1.2,3-cd: 

l'.2',3'-c'd'Xyy(1.2-k:4,5-k']>''7/l':t7yry 

l^**''. -m, (1 - A) (^bi ) ■C'^§^^-&^l:-^!RJ 

■thhmmi^(>^\^i^i.zwsL(r)^mM.m^m 
[^11 




"13 "12 



I{t2] 




[00 0 1] 
[0002] 

wmm=t'kmi^tuz\t. ^^^.(r>mmf'm 
xhh, Wi&}rM. %mnz-^mf\^^\^-tzMm 

nM%'m=t (WISXP^ h 0/1-54- -y -fey : ^ 
«EL*f-) *{rai6§ix^:(Appl.Phys.Lett.. 51.913(1 



(1-A) 

^ X. X. 

Xj X, 

987)) , 'mmmxt^^^ts 

mmk. ^mt^mzmf'^Kfdm^^-^i^. tSfiii 

[0003] mM^i\^±.^^mmb LT. mM 

-^i.it^xYit'^. 7v«jy^^». h-^yi^^fr 
Sr^'xh-ft-^ii ( Y-j^yv ) b Lxmy.^i^^m^% 



i(3) 002-1 10353 {P2002-ll:fe|8 



iXT V ^ S ( J. Appl . Phys. . 65 . 3610 (198 
9)). ttz. mtmttX. fc'-^ (2-^^/1/ 

-s-dfyjy^-h) (4-7x-;i<'7x/5-h) 

T}ii-^M.it^xHt-^^, T^uvy^i^ (mi 

[0004] 

^ im^j:mt^m^-^immth:itx'hh, 

[0005] 

mm^izmLxmmuzi^^, ^mi:^th 

d : 1 ' . 2 ' , 3" -c' d' ) '<.y V ( 1, 2-k : 4 . 5-k' ) >''7;l^:t 7 y r 



(2) t'X'<:>yy[5.6] >f [1.2.3-cd:r.2".3'-c'd'} 
'<yV(1.2-k:4.5-k' ) v^/U^^ y^»#:2r-t-^rt 

(3) h'X'<:.yV'(5.6) >'fV[l,2,3-cd:l'.2',3'-c'd'] 
'<yy"(i.2-k:4.5-k' ) >''7;i/;t7 y-ry^ii^it^t 

®fX'<.yy(5,6) ^ yry (1,2. 3-cd:l'. 2', 3' -c'd'] 

'<.yy'[i,2-k:4. 5-k' 1 >''7;L'^5 yr yiS^ftS:-i-*t 
iea)~®c7) V ^•nvAHztmco^mt.^mM^. 

Ob'X'<.yyC5,6) >f yTy(l,2.3-cd:l',2',3'-c'd') 

KyY[l,2-k-A.5-k')=J7J\ytyyTyemt^*\ -JK 

5t (1 - A ) (-fbs ) ra§^i^-fi:-^tjTJ>smia(i)~ 
®<7)v -^-rti^Hzmco^mwmm^. 

[0006] 
[^k3l 





[0008] 

IZ. \z:xKyy[5.6) y-rVa.2.3-cd:l',2'.3'-c' 
d" )'<yy(1.2-k:4. 5-k" ) i^7;U:^'?y'ry^mm'> 



<1-A) 



^^oK. ^^BBti. ®-«t^ ( 1 - A) ('fb4 ) x-m^ 

[0007] 
1^4] 



(1-A) 

X, X. 
Xs' X, • » 

l><>tfDT'ftl)o *I^BJ(::«l)t'x'<yv'[5,6) ^y-r^ 

(l,2,3-cd:l',2'.3'-c"d"XyV'(l,2-k:4,5-k']>''7/P' 

-rt ) b\i. ( 1 ) (its) xm^tit^^i^ 

•tiit-^im-i>c^x'$)6, -m: ( 1 ) X'^^ixt 

(c^l.fl:^1?jA(i. »st<«4, -HiRi*;(i-A) (-fb 

5)Tm^tliit^X'$i&. 



!(4) 00 2-110353 (P2 0 0 2-1 1*18 



[0009] 



1^5] 




(1) 




yymi: ^mttzum^coTfi'^m, urn, 
[0010] ( 1 - A ) x-m^ix^it^^^a^ ^ 



T, X, 



m^j:ii(7)m^mymm^mt. hr« ( i - a) t- 
[0011] -^5t ( 1 - A ) izmti Xi -X26«50Sr 

flc^i: Lftt. fi»J;ttfs ; V^mm 

mmm^. msM^^i'^^'No^-yK^ ; mm. 

n-^^y^«. y:^^;WI. sec te 

rt-y^)im. n-^yi'fi'm. ^v^yi-ji^. 

^yi-ll^. tert-^y^/I^S, n-^^i^yl-S, 1- 

4-^-f-;i^-2-'<yf-/i/*. 3, 
3-i'';<^;l'rf-/l^. 2-Xf-;l'7'f-;m. n-'sT 

7°f-/^». *2-xf-;i^A,df.v;u4, 2-7'nt;P^yf' 
n-/-yWS. 2, 2-v;<f-;l'A.T^;|^, 

2, 6-i>\p<^;U-4-'sT^;l'S, 3, 5, 5-MJ 

l-;><^;l'Ti'/l'3i. n-Kfv;l^. n-M;iri^;|/ 



(1-A) 



[0012im{f, Xhdfj^iS^ n-r 

7>^S/S, sec n-^yi-)l^:^^iy 
^:f'^y-i-)V:^^>'^. i^^x:i^y^)V^^i^m. 
n-*\iri^)V:^^'ym. 3, 3- v'^^;Ur^;P:t=3f>' 
a, 2-xf-/P7"f-;l'^^>-a, 

n-A.7-^yk;t^i^£, n-:t;'f-;U:t=^J^». 2 
-x^;UAvdfv';P;j-^>'«, n-y::i;l/:t^>'ai, n- 
T'ylVif^i^m. n-'^yfi^lVit^l^m. n-Krv 
/l^^^i^^, n- MJTi^;t/:t^i^aS. n-Tb^ri^ 

[ 0 0 1 3 ] fflj;c(f. 2-?(i-fV-7x-f\^ 

-X^/U7 i— /I'S, 4-n-7°ne/P7i— 4 
--f yrne;l^7x:::;l^a, 4 - n-7'^/P7x-/P 
4-'f y7'f-/P7xr:;t^. 4-tert-7'f-;W7x 

-/HI, 4-n-'<y^/i^7x-7i/S, 4--^y'^yf- 

;U7i-;kS. 4-tert-^y^7k7x:::;l'S. 4-n 
-A.dfx;P7x-;P*. 4-i^:7n's^v;P7x-;U 
4-n-A.r^;W7x-;HS. 4 -n-;t^'^;l^7 

7x— 4-n-'!ryTv;l^7x— 4-n- 
HtV;1^7x— 4-n-r h7Ti^/k7x-;U 

2. 3-xX^;l'7x-;l/S. 2. 4 f-/i/7 

X— /l-S. 2, 5-i^'^^;t^7i— /US. 2, 6-a/';< 
f-!Vyx.-}Vm. 3, 4->'';^f-/l/7x-;l'a. 3, 5 
->''^f-;l^7xX/PS, 2. 4. 6-MJ><f-/l'7x- 

3. 4. 5-b 'J;^f-;l^7x— /l^a, 2. 3, 
5, 6-7"h7^f-;L'7x-;l'S, 5— fy:?'-;pa, 

1, 2, 3, 4-xh7bh"n-5— ^7f-;k2, 1, 

2, 3. 4-xh7hHP-6— ^7f•;^S. 2-;^h 



i(5) 002-1 10 353 (P2 00 2-ll:Sj;!8 



v'7x-yp». 3-Xh^i/7x-/l^, 
7x-;l/S, 4-n-7'n;K^y7x-/US> 4-'<y 

7°n/1fdf>'7x-;l'S. 4-n-7'N^i/7x-;l/-S, 
4->f y7'h^>'7x:=.;l'S, 4-tert-7'h^>-7x 
4-n-^>'f-^l':t^>^7x— 4-n- 
'v^i/;l'^^>-7x— /PS, 4-iy^r3^^i^/P^^i- 
7x— /PS, 4-n-'V7'f-/l/Jt^i^7x— 4- 
n-:t^-^;P:t^i^7x-;l'a. 4 - n - /— /l/jf^v- 
7x— ;P$. 4-n-r>'/L';t^i^7x— 4-n 
-'>yTi^/P;t^i^7x-/US, 4 - n - Kri^/l'Jt^ 
i^7x— ;Ptt, 4 -n-Th7Ti^;P>J'^v'7x.:^;l' 

[00 143 2, 3->'';<bdf>'7x::^;l/«, 2. 4- 
v';<h^i^7x-;l«, 2, 5 h^>'7x-;P 
ii. 3, 4->''^b^>'7x-;l/». 3. S-v^;^!-^ 
x7xri;P*. 3, 5-xxh^v'7xr^;V*, 2-;< 
hifj/-4-;<f-;P7x-;W«, 2-;< h^-/-5-;< 
f-;i/7x-;P*, 2-^f-;i'-4-^ h^x7x-;u 

-5-;>< h<Sfi^7x-;US, 2-7;P4-o7x-/w^. 
3-7;P:^o7x— ;pa, 4-7;P;ta7x::.;PS, 2 
-^'UD7xr::;pa. 3-:J'oo7x:i;P*. A-^n 

p;<-f-;l'7x-/pa. 2, 4 -v7;P^J-o7x-;PS. 

2. 4->'':?nn7x::^;«, 3, 4->''^'np7xr: 
)Vm. 3. 5->''i?QD7x::^/l'a, 2-;<^;P-4- 
^'nD7x-;l^, 3-^^;l'-4-^'P07x-;U 

2-:7Dn-4-^f-;W7x:i;«. 3-^'do- 
A-yi^)Vyx~)Vm, 2-^UD-4-;<h=Jf>'7x 
-/PS. 3-;^ h^>'-4-7/l':t07x-;l/». 3- 

h^i^- 4-^^007 X-/W*. 3-7;l'jro-4- 

^ h^v-7x-;l'a. 4-7x-/U7x— 3-7 



x-/P7x-/l^. 4- (4" ->f-;P7x-;P) 7x 

4 - (4* -^hdE-i/7x-;P) 7x:=.;i^, 
1-:^7^;PS. 2--^7f';kS, 

7f-;l/a, 4-xb^ri^-l— t-7f-;Pa. 6-n-7' 
f-;p-2--^-7f-;l/a, 6-;^^^>'-2-:^7f•;^ 
a, 7-Xh^i^-2— ^7^/1'*, 2-7';;PS, 2 

-^x.~jum. 3-f-x^;PS. 2-fUi^';L'a, 3- 

[ 0 0 1 5 3 ck b< (4. *«JI^. 7 -y^H^-. 
fS«i^^ . ^«fc 1-10 «OT/i/^;PS. 1 ~ 1 
0fi0T/P3=^>'». I^f|jgc6~l 2i07'J- 

60T;P3=^i^», fcsv^ti, ^IS6~1 OOT'J- 

[00163 *^w^rtS«#M^^tcfcv^T(i. t' 

xKyY(5,e) A yr /[1.2,3-cd:l' .2' .B'-c'd'J'^y 
Va.2-k:4,5-k') v''7;p7r^>'r y|5l^*Sr^i'-=3:< 1 1 

[5.6) >fyT/(l,2.3-cd:l',2'.3'-c'd')^yV(1.2- 

( ^6Mb3 8 ) ^mfh z t - 

[00173 
[^t63 



!(6) 002-1 103 53 (P2002-1 lJtl8 



A-1 



A-2 



A-3 




[00 183 




[00 19] 



^(8) 00 2-1 10353 (P2002-1 litlS 



A-7 



A-8 



A-9 




[00 20] 



!(9) 002-1 10353 (P2002-1 l:St!8 



A-10 





(a 0) ) 0 2-1 10353 (P2002-1 1 jt!8 




A-14 





(?Ll))02-110353(P2002-Hjt!8 



A-16 




CH3 CH, CH, CH, 



A-17 




CH3 CH, GH, CH, 



A-18 




CH, CH, 



[0023] 



[fl:i2] 



(a2))02-l 10353 (P2002-1 1^\8 






(a3))02-110353 (P20O2-llJt!8 



A-22 




A-23 




OH, CH, CH, CH3 




(t4))02-l 10353 (P200 2-1 1^\8 




[00 26] 



(?1 5))0 2- 1 10353 (P200 2-1 l^tlS 






[0027] 1^16} 




A-32 





( 



(t7))02-l 10353 (P200 2-1 




[0029] 



[fl:i8] 



(tS) )02-l 10353 (P2002 





{?19))0 2- 1 10353 (P200 2-1 lJt|8 




(?2 1))02-1 10353 (P2002-ll:fe|8 



B-7 



B-9 




[0 0 3 3] [{f:2 2] 



(S2) )0 2-1 10353 (P200 2-1 1*18 



B-10 



B-11 





(e3))02-l 10353 (P2002-1 1J&I8 



B-13 




F F F 





(*24))0 2- 1 10353 (P2002-1 1*18 




[0036] 



1^2 5] 



(S5) )0 2-1 10353 (P200 2-1 iJtiS 



C-4 




C-5 




0-6 




[00 3 7] [•ft;2 6] 



i 



(S6) )0 2-1 10353 (P200 2-1 1*18 



0-7 




0-6 





[00381 t^t27] 



(e7))02-l 10353 (P2002-1 litis 




rrC^H, n-C^H, 



[0039] 



[^2 8] 



(12 8) )02-l 10353 (P200 2-ll:it!8 



C-13 




C-14 





(G9) )02-l 10353 (P2002-ll*!8 



0-1 




D-2 




D-3 




[004 1] 



(6 0) )02-l 10353 (P2002 




(61) )02-l 10353 (P200 2-1 iJtiS 



D-7 



D-a 



D-9 




[0043] 



tfl:3 2l 



(8 2) )02-l 10353 (P2002-1 1*18 



E-1 




E-2 




E-3 



E-4 




E-5 




[0044] t<t33l 



(3 3) )02-l 10353 (P2002 




E-7 



E-8 



E-9 



E-10 




[00451 



[^1:3 4] 



I \\i 



(64) )02-l 1 0353 (P2 0 0 2-1 l:fel8 



£-11 



E-12 



E-14 



E-15 




[0046] 



{its 5] 



(S5) )02-l 1 0353 (P2 0 0 2-1 IjJlS 



E-16 



E-17 



E-18 



n-CeH,3 





E-19 




E-20 



t0047] 



[{b3 6] 




(66) ) 02-1 10353 (P2002-1 1*!8 



E-21 



E-22 



E-23 



E-24 



E-25 




[0048] 



Ut3 7 ] 



(6 7) )0 2- 1 10353 (P2002-llje!8 




100491 



1^38] 



(68) ) 02-1 103 53 {P2 0 0 2-ll:fel8 




E-34 




E-35 n-C^H^s 




rr-CjH^ 



[0050] ^^HBti^S-fb^tlA. ^Jxff . 

( 1-A) vm^fihit^ii^ mni. \;xr<^ifmi^z 

(2) (-(1:3 9) T^$tll)>'><'^^o^>^^[cd,c'd') 
5^(3) (^fc3 9) fcJ:U^-iRj^(4) (^b39)T'a 



n^ktii-m ( 5 ) (its 9 ) t^a^fis^b^ 

[005 1] 
[^b3 9 ] 



(e9))02-110353 (P20 0 2-1 l:St!8 





C±j(:4>. Xi -Xjstt. -jSS^ ( i-A) <7)*ft^fc|SI 

[ 0 0 5 2 ] i^, -« ( 2 ) TmiXlit^Mi. ^ 
tf^i^^^COim trntii. Angew.Chem.Int.Ed.Engl., 
36, 19%(1997). Synlett,75(1994)tiB380:ft«:) Ic^ 

-jxmm-ri i: s o -r^i?-^, ( 6 ) 

('fb4 0 ) •C'^$tll.^^fc<J;t>'-jK^ ( 7 ) (-ft4 
0 ) Tm^tllit^mz. -flfc^i ( 8 ) (it4 0 ) T-^ 

[0053] 

[it4: 0 ] 




(2) 



(3) 



(4) 



(5) 



(8) 



(7) 



C8) 



CJ:^*. X7 -Xia. Xzo^XzeJi, HK^ ( 1 - 
A) cOi^i:|SItEi*$:a-rD 

[0054] ^^m^zmit^^Aii. ^^izx offiffl 



(14 0) )02-l 10353 (P200 2-ll:St!8 



[0055] ^mm^m^f-it^ ffl«, -mrnxs 

tt'^s. mm. mMi/zmti-it-^cosEii^x 

m^m^m^j:^^zii, mM^^iutmMma 
xr//t tzitm'i'&Kmmimhrzmm'f-com^t 

tim<^mizi5^-'X . eExm&^^-t^MtmmWim^ 
^thMim^zmifxm&th^tiiX^h. 
[0056] :^mmmmm^Tizi5\.^x . *^ 

nm'fmMm.^izm^ ^^^t mt l < , iejisa 
immmfzimm.^izm\>^h:ibii^j: 'ont l< , 
mt!S.wzm^^hzb-f}miznti^\ *^^«?)^«im 
^%^m=F-izii\^xii. ^^mi^z^hit-^mAii. sm 

[00 57] :^m(^'m^mtm=F<r>mt lx 

li. mzm^lt<^X'\i^j:<. mUi. (A)liffi/ 

mi) . ( B ) fSim/mi^mm/wti9/^ 

mm^ {12), ( c ) i^ffi/ii3ta/m^aA®j*i 
(113 ) , ( D ) 

^ (04) :3ri;&W'i>ifc*^t-^'^. $^>t(i. 

Mt:^mmmMX'm^&A.rM(om'fX'm ( e ) 

il®/iE5iaAlijlll/m^aA61jMJi/^Jl/«i^ 
aA^iil/UffiSSl-? (15) t-ri.cIi:fC#l.. 

(D ) ixii. wt^'Ht^-Mmmx— 

$ ^>t{±. f"J;t{3\ ( F ) JETLiiAftliM^^)-. I&^t 

mniiX/m-^xmmmm-^^^f^-Mmmx'- 
n<rmj^\zm^^tzm(r)m'f (le ) . (g) m 

aAfijM*fcJ:t>mB!c^2:rc-&5-ii:^c-iW^E-<:'- 

n(^mmzm^^i-zm.<nm'f mi) . ( h ) 

J: vmi^aA«iji^*Sr?I^$-i*r^c-JiJ^!E'r- 

nmjm^zim^^zmnm- ms ) mi>. 



[0058] *^BB(0*ii«^^7t«^l-*5V>-Cii. Z 

^i,zi}\>^x. m&xnmm. m^aA^iii 
aco«^tfev^-c, iEiu^mm^b^mtcom^z. 
mtv.'f'iiAmmtcomz. m.mtm'f-mM 

(c)a«^-, (E)s»^, (F)s«^, 
( G ) s*^t ^^{i ( H ) mm'fx^ 0 . $ ^izm i 
<{±, (A)S3iii^, (B)mm'F. (omm^F. 
{F)m^. tf;:ii (H) mm^Th^, :^mco^ 
mm^^^^t IX . mii>i, mi ) i-z^t ( a ) 

Sfg^tw-^v^-CMBW-S. (11 ) ^::^3V^■C, li,i£ 

[0059] :^mco%^mM'fii. mm i tsfifs 
<. mm. iiyxu. mmryxi-'yi'>—h mi 

xf-lxy/irt'Ov-h) , ^m^My°^:^i-'y^>—h. 

iz. mmiz. mm. Ay-y^j^^^-m. -e^J^. 

[ 0 0 6 0 ] »ffi2 i: LXli. itmf)ti:W^WL<7yizt V> 

^Ji. -^^ttziim^mmt^m^mmmMh txm 
mtizt¥mi^\ f^m^zmMttM^^Mbix 

{±, mm. ±. ^. ^^"^'i^h. - y*r)V. 
mV^h.. A'+i^-^A. 9V^7.tV. K^l^s WC 
Sia. I TO {Av-J-^l. ■ r ^ y • Tf^-^-f H) . *f 
Of-y^yxy.^O fD-;l^^i:' $r Wl> ^ i: t^X't 

^Mwmmixh^^-^, mmi. :iixh<^wm'^^ 
fflv^T, Wi(f, wmm. x)^^y9^}y'/'i.t£b<^i5m 
azx^. mmiizmm-h^tifix'^i,, ttz. Piffi 
\i-mm.xh')X{,ii<. hhUi'^mmMxh-^x 

-ft. m^nw-Mi^ 'mti>wmm.<^MP,\izi,xt 

ifi.--mz. 5~1000nmmS. i^1S-tL<\t. 

1 0- 5 0 0 n mgJSt^S-f S » 

[0061 ] iE?LaEA$nj*il3{i, ISffi*^^>cOiE?L (* 
-/I') i?)aA2:^t=-f tiit^. aA$*t!tiE 



mi))0 2-1 10353 (P2002- 



1 1*!8 



[00621 ^^^mizm^xm^^&mcom&xmmi 

mUt. 4.4' -h'X CN-7x~;l/-N- (4" 

-^^;W7x-;k) rsy^ h'7x-;l^, 4, 4' -t' 

CN-7x-;i^-N- (3" -^f-yi/^x-zP) 
yDt'7x:^;k 4. 4' -\zxCN-yx~iv-N- 

(3" h4f-^7x-;l') rS7D t'7x-;l^, 4. 
4' -b'X CN-7x-;l/-N- (1" — ^7f-;U) 7 
iiyi:-)^. 3.3' -'J^i-JU-A, A' -b' 
X CN-7x::^;l'-N- (3" -^^;U7x^;l') TS 

yDt'7x-;i/, 1, i-\:xiA' - [N, N-i^' 

(4" -;<f-;^7x:i;^) TS^] 7x-;t'] i^9u^ 
^•^y. 9, 10-h*xCN-(4' -^f-/l^7x:i 
/I/) -N- (4" -n-7'^;W7x-/l/) TSy) 7x 
■^>'^^•>■. 3, 8-t'X(N, N-i^yx-)VT5 

J) -6-ys.-)\^yx^yhV':yy. 4-^^;w- 

N. N-h*X C4° . 4'" -t*;^ [N' . N' -i^ 
(4-;^^;l^7x-;P) 75 y] f7xri;t'-4-^ 
;|^) T-yy. N, N' -b'X C4- (>?7xr:;L'TS 
y) 7x-yW3 -N, N" -i^*7x-;l^-l, 3-^7 

^y^Ky^y^ N, N' -b';^C4- (i^*7x~/wrs 

y) y -N. N' ->''7x-;U-l. 4-~>'T 

Sy^yHfy, 5, 5" -b';^ C4- (b'7. [4-;^^ 
;l/7x-yH rsy) 7xri;l^D -2, 2' : 5' , 
2" -^_^jj-7xy, 1, 3. 5-hUX(i''7x- 
;l-75/) ^y-b'y. 4. 4' . 4" -hVX (^^-^ 
jWiYV^Jp) h!J7x-;UrSy. 4, 4' , 4" - 
M;;:^CN- (3"' -;'<^/l'7x-;P) -N-7x- 

;i^r5/] Mj7x-;i'75y, 4, 4' . a" -hv 

XdN, N-b"X (4"' -tert-7f-;Pb'7x-;U- 
4""-- 757] hiJ7x-/I^rS>'. 1. 3. 

(4' -i^'7x-/l/75 77x-;l/) 
-N-7x:=.;l'75y] ^yHfy^t') , -•K'J^j1-7x 

yioX.v^^<Dmm^. ,-ku - n - b'-;px?/WN'v-/L'^ 

0. l-4 0«i%SKtlSi8-ri.. 
[0063] ^fll4Ji. E?Li3J;yffi^iOaA«llig. 



mmt-t^^t-^^ (mm. r^v vymmw. ^i- 

i^O^ymmii^. i;^rhennb-n-;H^?|«t. 
mmit-^:mH£, )Vzfvy, ry^y-ty. rhy 
■ty. tri^y, ^vi^y, ^u-ty. r:fH'^i^y. ^ 
a^->. fh77x-;i^v^'n'<>y:i'>''xy, ^y^y 
X— ;i^v'^'n'\df-ifi;xy, 9, l 0->''7x— ;l<'7>' 
9, 1 O-b';^ (7x-;Uxf-:;;t') 7yh' 

^•ty, 1. 4-b'>^(9' -x,=^-ivry\-y^~ 
)V)^yiy. 4. 4' -b'^ (9" -x.^=,)vryY 
^-b:;;!/) b'7x-;l'D . h'J7';'-;P75yiSS* 

(8-^yy7-h) 7;i'5^'>-t», b'x 

( 1 0 -'<.yy(h} dr7 y 79- b ) 'J 2 - 

( 2 ' -b h'D^if ^-7 X— KyV^^^V—A-inm. 
ISti, 2- (2' -b h'Ddfi^7x-/t') '^yVf-7y 
-)V(rmk'^. 4-b Kn=Sf>-7:5"J>->«ffiiS^. 3 
-bHodfv'77--KycoffilS^, 5-bh'n4fv'75;K 
ycO-^y l/'^i*:^. 5-b Fn^r>'79/t'y<^7;l'5- 
'^^AISD . 7.f-;Kyi^* mm. 1 , 1,4,4 
-rb77xri;l^-l , 3-7':5'i/*xy, 4. 4' -b' 
X (2, 2-x7x-/l^b'r.yW) b'7x:i;W, 4, 4' 
-b'x [(1, 1, 2-h>;7x-;W) xf-;W b'7 
x:i;kD . 

[00 641 i?'^')ywmmm. ^^^iy\. ^ 
•7Vy6. 9^^)yi . ^-^yyso. ^'-^yyio 
6, 7-7yy 1 38. ^'vyyi 5 1 , ^-^yyi 5 
2. 7vyy 1 5 3. ^'vyy3 07. iJ'^yys i 
1, ^'•?yy3i4. ^''7yy334. :?-?yy33 
8. 7-7yy34 3. ^'■^yysoo] . \^yy^W 

mm. DCMi. DCM2] . :^^^vymmw 
mm. . Ky^^rv-mnw. 

<yYi[^^Y-immw. <yY^ i.rY-j\^mm 
b'7vyp#(*c. ^-^^igxxx/n^#*. ^y- 

N - <Y-)li5 X X/^ cOl^^*. ^ y -?-:t 7 

xyfeJctf-^iO^*. ;Ky7x::^uyt3J:t^-e<^^^ 

^y7;i':ti--yfc=i:iX'ei7)i^«f*:. ^y7x-i/y 

b":i^yfcj:l>''ec0^3l#:. .-^y b7x^^yb':il^y 
fcJ:t/'-?-^7)|^jfi^t. .■Ky:?-7x:^uyb'-P'yfcJ:tX 
-5-c7)^^(*c. ;Ky-^7^^yb':i^yJoJ:?/'?-iO^ 
f)ls, ,-}^yf-x:::U'yb-:;^yfcJ:V-?-c^i^^*=S:t') 

[00651 *f6BB«D:e«m*^3t«i^(I*3l^T{i. M 

^^^mizmit-^Abmcn^mm^^i-i^ 
^mmm-ti^. mM'pi,z^ii^i:^mmzmit 

•^ftACOifl-^Ji. ntKli. 0. 0 0 1 ~9 9 . 9 9 
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9mm%n&. xn^tKii. o. 01-99. 99 

M%gJS, ^hizmb<ii. 0. 1-99. 9«M 

[0066] i^^mizauxm^-^^^^omMm^t-t 

J.Appl.Phys., 65,3610(1989) , !^M¥5-21 
4 3 3 2^mizmfr>X 0 mMi:t^:^ b-ffc-^ifij 

b f-ft-^ ( f- ) t J: OffiJ^-tl. >! i: it' 

izm^^^At:yz ub^^b ixm^x^m^B 
^-ri)j^. T^s^Ht-^b Lxii. mm. mmm 
ffm/tm^^-Thit^^mfizbtiK't. mi 

(Q )3 -A 1 

(Q )2 -Al-O-L 

(Q )2 -A 1 -0-A 1 - (Q )2 
[0068] ^ttWil^Sm^OftfrC^Jt LT{4. m 

A. hux (5-^^/w-8-^/yy5-h) r;i/S 

[0069] b';^ (2-?<i-fl'-S-^yV yy~h) 

-^yyy^-h) (2-;<f-;W7i/5-h) r;i/S 

r.-^?/*, t'X (2-;<^;l^-8-^/U/7-b) (3 

r;L'5-'>A. b'x (2-;^^;p-8-^y'jy7- 

V) ( 2-7x-/l-7xy5-h) r^t-S-'^i.. b'X 
(2-^^/1^-8-=^?/'^^^-!-) (3-7x-;l/7 

yi;/9-h) (4-7x-;l'7x/9-b) 7^1-5- 

<>A, fx (2-y^;i'-8-^y';y7-b) (2. 

3->':^f'/l'7xy5-h) T;l'S-'5'A. b'X (2- 

yf-;i'-8-^yiiy^-b) (2, 6-'>'y^;i'7x 
jy-}^) r^i'S-'^i., b'x (2-yf-;i^-8-^y 

•jy^-h) (3, 4-vy^/l'7xy7-b) 7/1/5 

-•^A, b'x (2-^-?-;i'-8-^y'jy?-h) 

(3, s-vy^/i^yxy^-h) T/PS-'^-^. b'x 
(2-yf~/P-8-^yuy7-h) (3. s-y-te 

rt-7'^-'l'7xy7-h) Tfl'S.-^M,. b'X (2-p< 
f-;l/-8-^yUy-5-h) (2, 6-i^7x-;L'7x 



ws^fcji h u r U-/I/T 5 ymmznix . :^wmz 

ffiS-fb-^ftASr, »it<Ji:. 0. 0 0 1~4 0*S% 
gJK. iO®* t<Ji. 0. 0l~3 0a4%S«. # 
(c»*L<{i. 0. l~2 0S»%S]tttffltl.. 
[00671 *^0Ht3<SI.-fl:-^ftAi:fJtffl-rS%3ttt*r 

mi: LTfi, ( a ) — fiJ^ ( c ) -C' 

(a) 
(b) 

#ty^3^ 6-24 <r>mtm^ ^ ) 

(c) 

yy^}.) r/us-'^A, b'x (2-^^;w-8-^y 
yy^-b) (2, 4, 6-Mi7x-;i/7iy7- 
h) rii-s.-'^-u. b"x (2-y^/i/-8-^y';y7 

-h) (2, 4, 6-M'yf-/W7xy7-h) T;ws 

-r^A. bx (2-yf-/w-8-=^yyy7-b) 

(2, 4. 5, 6-r h7y-?-;l/7xy7-h) T/Ws 

-•^A, bx (2-yf•/^-8-^yyy^-^) (i 

-i-yh^-V) T)V5.-^J^. b'X (2-y-f/i/-8 
-^yjy^-b) (2— f7h9-b) r;i-5-':? 
A, bx(2, 4-i/y^;i'-8-^y'jy7-N) 

(2-7x-;W7xy5-h) T/l^S-'^A, b'X 
(2. 4-vy^/l--8-^yUy5-h) (3-7x 
-)iy3^/y-h) T/l'S-'^A. b'X (2, 4->-'y 

■f;i/-8-^yyy5-b) (4-7x— ;i'7xy7- 

h) r/W5:::'^?A, b'X (2, 4 - vy^;l/-8-=>f y 

yy^-h) (3, 5->''y^/i'7x-/i/7xy7- 
h)T/Ui-'>A, bx(2. 4-vy^/i/-8-^y 

(3, 5->''-tert-7'f-;l/7x-/V7x 

[0070] b'X (2-yf-/i/-8-^yy y^-h) 

7/1.5 -'>A-;w-^='ry-b'X (2-y^/P-8-=f 

yyy^-h) T/us-'^'A. b'x (2. 4-i-'yf-;i/ 
-8-^yyy5-b) T;i/5-'>A-xx-:^^y-b 
x(2, 4-vyf-;^-8-^y yy^-h) T/i-s.- 
•^A. b'X {2-yf-;i'-4-xf-;u-8-^yyy7 

4-xf-;i/-8-^y yy^-h) t;p-5-'>a. bx 
(2-yf-;i'-4-y h^>'-8-^yyy7-h) r 
;^s-|^A-JU-^^y-bx (2-y^;i'-4-y h 
#>'-8-'¥yyy9-h) r/i^s-nfA, bx (2- 
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^^;l,_5_^7y_8-dfyi;y7-h) T/PS-'^ 
A-xt-:t^V-h'X (2-;'<f-/P-5-i^T/-8- 

>>A-jL£-^^y-t:x (2-^-f-/l'-5-h';7/l^:t 
[007 1] 5 ti, 

tit. bUJ^ Til'^-^J^. h' 

Cm<f. 1. S-h'XLS' - (p-tert-7>;l'7 
x::::;l^)-l. 3, 4 -:t^-lfxTy'-/l'- 2 " --^ 

(4' -tert-7'f-yW7x-;W) -4-7x:l;^-5- 
(4" -b'^x-Zl-) -1.2, 4-hUTr-;U], 

h'jTv>iii#«!. '^uixyg^f*:, ^yuy^«f<j. 

( a ) — jR^ ( c ) X-mtih^C^^ S-fltfflLT, 

[ 0 0 7 2 ] lt^6 i: LTJi, ifc«?6Utt»W$!j^^/h$V^ 

hUn^A, -M- y -^A-X? y -^A^^. ij)V^y^h.. -7 
ifi^i/^J^. •7^^:t^i">A-ffi-^, ■7/:t>>-'>A^-< 
yv-'-^A-^, --f yiZ-^A, /i^r-'^A. ^^-^l.^ 
-^Vify. ^ yh'J'^A. r/l-S^i'^A, T/P$:i'^A 
-yf-'t^A-^^. TfUS.-^A-:/}/U>"yM,^^. 7>V 
S-n7A-^:/^i^'>A-^. if^yr^ h^|g=5rfc'S: 

Cix^>comfiitl^$:ffl<'^T. MiJf. XA"./:? 

^'7X:J'— f?ry h'- Aj£ ^ m-nm^z i o . s^aA 
mm<r,i.\,zmm-h:itifx'^h. ttz. wmt-m 



«<rmi|SfCtJ:**<, HKC, 5~1 0 00nm^, 
J;0*ftL<(4, 1 0~5 0 0nmSmc^e-ri.. 

imifiio%\^)±}itchXr>{z^m.<nn^. if^s-^s 

[ 0 0 7 3 ] t/S, *%HJO*li«^ll3t»^(:i3V^T 

- -y v7 X y ^y y 7 7 y^r t'AW 

(i>n, #«Tst<J4, ;i-rvyf$).i.. -sja^^? 

xyf-A—^s-^^-^n-Ct^SJli: LXit. mzm^th 
'A. mm. jEJLaA^iiiitc-fia^xy^A'-Sr-^ 

*?-yrs*i^. in\}ixmm^t<zi^~'<z-^^^^xh 
^^fim mm. jEmm^) mm-h^^ 

ft<?)0. 0\^5 0mM%.mL<\t. 0. 0 5-3 
0«»%. J:'3»*L<<±. 0. l~2 0a«%-CJ> 

[0074] lEfLaA^i^. mm. m=i-T&x^mi 
<r>mmm^zmLx\t. mi<z\m-f hi,cr>x'\i-^j:<. m 
m. mmmm. ^ty-mmm. (mt 

^N'-a-h^. owwa-h^. 9y^^5aT • ro-tr 

>y fa, y^'^-'x -y hji^i: ) tCck mmmm-h 
LUzx^m:th:LtifX'th, nrnMrn^z^^^ 

1 0-5 Ton- mS<7)*STT\ 5 0-6 

0 ot:SjKc^^-f?fl« mmm^) . - 5 0-3 0 

OX^Swa^iaSf, 0. 0 0 5-5 0nm/secS 

H^St^iO, lETLitAfirillii, m-?aAiiiM 
ft-^^Ait;C'^'i<-hS:fflSiJt;aS*J1tPtT. 

[0075] msmmzii ^mmm-t^. # 

jiA«ii*S. ^3iyi. «i^aAfirSJI<^«-^Cfflfflb3 
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:t>^^^ yy-mmtim. mm. ;^<|J-N-t'-;^ 

*;umV-/K .-J^'JT'JU'-hs --K'JXf-^y, i^Ux 

U!^ff)mfW. 7ttV'f-:r.~-uy\i-uy}5XV^^(r>mf: 

^j:^mm mtif. ^^^y. t9^y. rfiy. ^ 
vyts:)£(r>mjmmm. mm. r^vy. ^•f/w 

Xi-lV^-y-y. :^i-)V-i^/:f^)V*rYy, -y^u^^^ 

jyti:}£(n^vy3mm. mm. i;9uujt9y. 9 

t;>?DDX^y, f-h7?anx:?y, ^'aa'<y-fe' 

i;^DD'<.y-fe'y, ^'DDh;i/xy^i:'<^>'>oyy 

mw.Ti)vti:}£<r>x.xT)v%m^. mm. ^'^j- 

7"n^v-;w. ~r9J-f\>'. ^y9J-}V. ^^-^ 
y-iu^ i^^vi^^^y->u. :A^jv^u'/ fl^y . x^ 

m^. mm. vVf-zux— f^w. Tb5tKn75 

y. 'J^^^y. r-v-7i^*t'*ox— r/v^jm, 
i.{f. N, N-i^';^f-;^*;wi-rs F, n, n--^'^^ 

f-;p-2->f s^^VU'>vy, v;<f-;^;?.;^7^#■9■^ 

c 0 0 7 6 ] i^, "rtmt-H'At Lxii. mzm%th 

toT'{i^v^*s, mm. ;K-;t^5;k ^yY^)V. ^ 

m.'&-fhztifx'%.-mzi,t. 0. i-5oafi%g 
js. iif * t < fi> 1 ~ 3 0 mM%u^<^\ML^X'h 

i^, yswy:J^-<sii^«ffl-r^^. "tmmmz 
mLxki. mi.zvmfhh<7^x'\p^\^tK -«ic{±. # 

•^ld±, :&fi£*«*^l:t«LT) . 5-9 9. 9*3% 

m.. mL<^t. 10-9 9. 9m&%m.. J: off 
[0077] iE?LaAfieM», wm. mmj(ttm 



<r>mmLX\t. m'izWi^'fh^<r>X'\if£\^lf. -B. 
i,Z. 5nm--5umnmzWL%-rh^hmtL\\ 
wmLfzm^^zi^i^. ^^mt^^mm&.-r 

S:, mm. i^yy^y. ^1^77 <y. 'y'j^y^ 

>f;k 7)i^^rDti~^.ym. -fe'TT^-^ hit*7;l/:to;<7 

m^timmm. 7-/ig«i, x^K^-y^m, 5/ 
U3-y^iii. xdf^j^i/';n-y^Bi. ^'Jx^\^ 

•J-<5H. -l^'JTShMSF, ^'J>''«7^y l^y, ^'J 
Xf-l^y, ;K'J7x-^yjf^-9"-^ H) . ftitil**^ (W 
i.(f, ^-f^tymii, r^;i-7r^yy;!r. 
m:^y^. mmm. mmm. 
±m&im) . ^t>izmm'imm^^j:i^^mfhzt 
iii-ct. mMizmtmrni. m-cmmixi^i. 
<. hi^^itwkmixijk^\ uma. -sffijt 

X'h-yXhXK. tt:mmitX'$>'yXhX^\ 

[ 0 0 7 8 ] tx. mm. ^B, . 

mm mm. ig^tms-'^i^M) . my-ym 
imf^iti^x'^i>. tfz. mm. m^comi^z. 
mm. ^muyit^^. ^t^ui^yy. ^^mr^ym 

7^'oi/r-y^**^^>fii4S^isi 
imfi^t-^x-^i. ^(>i.z. mm. mm. mi 
^(omm^. mm. m. ry't:^7/]mi\:^m. h 
h\<My'7y^^X'm.'Lxm,-fh:ib%^X'%h. 
10 0 7 9] *iEHjfio^«*%3t«?{4. -mz. tt 
mwm.<r>m=ftLxm^fihtK f^)vxmm.t.tz 
{4x»£iE»ia<^s^ t Lx tffiffl-ri. t tn-i i . 
^. mmmii. -^iz. 2^3ovnmx'hi. *^ 
mm^nnmrni-ii. mm. #a 

[00801 

[^sfi^j] OT, ^m^XT/mmm^zx'o. ^mi 
^izmmizmm^iiK iom. :^wMiiztihi.zxm 

m&m 1 MS'ft.^ A - 1 <r>it^<DmM 

5, 7, 14, 1 6--fb97i-;l'i''v^'D^y^'[c 
d.c'd') '<.yV(1.2-k:4.5-k')~y'7;l^5}-5yry7. 7 
9gtl. 3-v7x-;My'<.yV77y5. 4g 
^i^^ylOOml*T-\ jIjST, SSffgJtJfU^ 

m. ^i'l^y^MffrsiU^. psi oom 

1 . 4 8%mfl:**i!2 Om 1 ^Mt. MdlT. 3^ 

imvfz. mi&tx'}^mi. *2 om i mattzm. w 

y) T'JSOaUv:. h;wxyS:®ET@*U/::fi> 
h)V:i:yt7-thy(0m^mX*)m&l. mmit^ 
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m- 1 cr,^b^^m^(^l&^Bt LX7. 4 6 g#/c, 
©**«f : m/z = 1282 

C 



WPttt (X) 9 5. 4 5 
(%) 9 5. 5 8 

mA250'Cl:J± 

iRlRffi:*: ( h^l-xy^i ) 5 7 2 n m 
[008 1] i!jt^J2-5 0 
m^mUzm^X. 5. 7. 14. 1 
;P>''>'i?n'<>':5'(cd.c'd'] '^yVd 

^(cd.c'd'] '<y^/(1.2-k:4.5-k']>'' 

mmmi. i. s-^-'^x-zm 



H 
4. 55 
4. 42 



5 0 0*C, 1 0-5 Ton- CO^TT' 



6— rb77x— 
.2-k:4.5-k']i/'7 



b'v^OytS.e) yTy(l,2.3-cd:l',2'.3'-c'd']^ 
yrtl.2- k:4.5-k') j^'7;U:t7 yi^^frSrSjtL 

mm (^1-^7) i,z\mmLfz-j'^'^u^y'^ 

fcd.c'd') ^yy[1.2-k:4.5-k')y7;l'^9yrVlS« 

XKyVlS.e] •^yTy[1.2,3-cd:l',2',3'-c'd"]<y 
y[1.2-k:4.5-k' ) v''?;^:^ 5 y%m\if-t:mm\t-k^ 
#-f-C*tJt. iiJt. h/PxytficOiURfiK*: (nm) t 

tl. 

[0082] 
[^1] 



9mi 


> ^ > ^ [cd. c d* ] > •/[!. 2-k: 4. SHi' 3 






(nn) 


2 


5.7.14.16 -f"h7(4'-J«^;l'7x^;V) i?2/;^n 
^>:i^ [cd. c' d' ] ^> VCl, 2-lc:4. S-k* ] y7/U4-9 


1.3 -i^(4*->f-/U7x;:i;l') ^V<>Vyy y 


A- 2 


573 


3 


5i7. 14. 16 -7"h^C4'-J^^;i/:^i^;U) yi/^n 
^>:S^Ccd.c'd'] ^>*/CL2-k:4.5-l(']i?7;l/:r^ 


1.3 -i?(4'-x^/i^7x:=.;W -^^jKy^/Vy y 


A-5 


573 


4 


5.7.14,16 -7^h^(4'-n-'ratr;l/7i^A^) 


1,3 -5?(4'-n-rDt:/U7x::i-n/) -rvOV7 
7> 


A-6 


572 


5 


5.7.14.16 -rhv(4'-Lerl-:/f->'V:7xJ::./l/) v 


1.3 ->^(4'-lert-:^f'A.7x.=^) 'fV^>V7 
^> 


A- 9 


574 


6 


5.7.14.16 -r-h5(4*-n-«^+i^i'l'7i^/W 


1.3 -•:J(4*-n— n4^->A'7x:^A') H^/OVy 


A-1 1 


573 


7 


5.7,14.16 -f'b5C4'-n-:r^f-;l'7tJi;l/) -J 
i/tf'D/^^^Ccd.c'dT] '<>'/Cl.2-k:4.5-k']5?7 


1.3 -i?<4*-n-3r^f'^7x:::.;l/) -fV'<>V7 
9> 


A- 13 


573 



[00831 



[^21 
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mm 
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[0098]||M^J54 

J¥§ 2 0 0 nm«0 I TO^BMffi (HH) l'*-tS;«r7 
xS^gSr. T-bhy, x^y-/i/S-fflv^T® 

^ass^ty;:. ^(mmmm^xm^'^xmkL, $ 

4>{3UV/;tVya?tt7tf^. 

tSgL^cm, ^«^tSr3X 1 0-6 Torr tcMJEUc. 

I TOjSBfl®fii±tC, 4. 4' -b'XCN-7i 
-;U-N- (3" -^^f-^L-?*-;!^) 75/] t'7x- 
/PSrsl^aElt 0 . 2 n m/sec "C? 5 n miOlf § 
t, iETLaAiiMatUo. »:V^T, ^<7)±.t,Z. hOX 

A-i9w^t^*, mm^m-(>. mmmo. 

2 n m/sec XSOn mCOlf-^ l,zm» i MMJt 1 0 
0 : 6. 0) ^MiUc. mz, h^JX (8-^ 
y'J/7-h) r/l^S-'^'AS-. l^atlgO. 2nm/ 

sec t- 5 0 nmcomi^zmmt, mT^^AWiWMt t 
$A.C^C0±{C, -^/^^i^^At^SrH^SSO. 
2 nm/sec ^'2 0 0 nmCOW StCj^^* (MJtl 

0:1) Lx^tL. mmnmm'Fi^mttz, 

mLfz^mmnm,mi'iz.^mm%T. i2v« 

e«ri«E*EpJntyii:::^, 53mA/cm2 oUsg** 
miti, »«2 3 6 0 c d/m2 c^)#fei?)f63fe!(*lifgS 

[OO99]||S(|0IJ5 5 

lf$20 0nm<^ITO^B31ill (Igffi) ^m'hff'y 

xa«*. tftta^PJ. T-fehy, X:J'y-;I/$-fflV^Ti@ 

{C|il^L^:«. ^««fS:3x 1 Q-s Torr KjgELTt. 
*-r, ITOSB^miLhtc. 4. 4' -h'XCN-7x 
r.;|^-N- (3" -;^^/P7x-;l^) TS/] t'7x- 
/l^S-mTSiS 0 . 2 n m/sec f 7 5 n mc7)Jl? 
jErL^itiliiii: Uc. )!K^^X\ ^co±lz. h>JX 

A-26<7)it-^i. m^j:mmm'(>. mw&mo. 

2 nm/sec T'5 0 n m(r>m^l>Z^m (MfiJt 1 0 

0 : 1 0) t, mMtitz, mz. hUX 

Vyy-h) T;PS-'>A*. m^&O. 2nm/se 

c x'5 0nm<r>m^i,zmmb. m^&mmmktfc. 

^ii>iZ^ff>±l,Z.'?^^^i^^Abmi:m^SlO. 2n 
m/sec f ^ 0 0 nmCOB^t^t^* (fi4Jt 1 0 : 
1 ) Lxm^tb. W«S^^«^S:f^S8Uc. i^, 

MKi:^^LfztZ^. 5 6mA/cm2 CDW^d'^&l. 
fc. mm2 3 0 0c d/m2 ^#fe<?)^;{)i«li2$fl 
tz. 
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[0 1 0 0] ^M5 6 

11$ 2 0 0 nm«0 I TO^^««i t:t-tl^y 

xmwii. ttt^sik T-^hy. xi'y-fi'im^^xn 

m^U'^iW^. mmmi3>^i o-s Torr izmtti. 
t-r, iTom^nm±.iz. a. a' -h'xcN-7* 
-)V-'^- (3" -j^^/v-^i-zu) rsy] t'7x- 

;US:ll*®JK0 . 2 nm/sec T7 5 nmCOJf StC^* 
2 nm/sec f5 0 nmOff (Siitl 0 

0:1. 0) t, %=^mMm%:m3fzmmi:. L 

2 nm/sec -C2 0 0 nmiO/JStCft^* (S»Jt,l 
0:1) LTl^fct, 

mLfz-^m.^mm^f^t, mmm%T. 1 2V(^ 

E^mffSrepJOti^ctC:'?.. 54mA/cm2 comifii^* 
»£h.^, »]g2 3 4 0c d/m2 c7)?^<^)||3t3f)*fii^S 

flit. 

[01 01] »fi^J5 7 

US 2 0 0 nmW I TOm^%% (^IS) S^*^ 

"ftta^PK T-thy, x^y-;i.5-fflv>Te 

^,cuv/jry>a?f L/^f^, mmm.(Dm.Tf^}vr- 

\,zm^Ltzm. ^««^3X 1 0-6 Torr t^L/C, 
^■f, T TO^^g^ HZ. 4. 4' -h';z:CN-7x 
-;P-N- (3" -;^^;L'7xri;l^) TS/J t'7x- 
;W5:^*aS0 . 2 n m/sec f7 5 n mCOJSS tiHl^ 

(2-;><^/l^-8-^y';/7-h) (4-7x-;l'7 

xy7-h) r;^s-'7At^J*'^l:^#^A-3 lo 

-fb-^tlSr. S*S^«*^f>, ^5*S0. 2nm/se 
c X'3 0nmCr)W-^^zmm (fifiJtl 0 0 : 1 . 0) 

¥t.^tLfz.mz. h'jx (8-Jf/'Jy^- 
^) r;P5-'>ASr. ^»aS0. 2 nm/sec TSO 

<7)±t:, ■77'^i^'>Ai;^?:^lTlJ^0. 2 nm/sec 
-C'2 0 0nmWW$ti^« («*Jtl 0:1) UTlt 

tm(/)m?m^%'^fittmmitz, muz^^m 

IfzbZ^. 5 7mA/cm2 (nmkA^'Mlfz. iWS2 
3 8 0c d/m2 (^f^ffy^m^U^tii^o 
[0 1 0 21 |life(9lJ58 

J¥$ 2 0 0 nmco I TOmmV^ (fSSs) i^tl^y 
^mmi. 4"tt^^J. r-feby. xr^ywPj&fflv^TS 



izm&uzm. m^m3xio-^ Torr izm&uz. 
tr. nomim±.i^. 4, 4' -t-x cn-7x 

-;U-N- (3" -yf-;L'7x-;l') 757] t'7x- 
Jl^iMMMM 0 . 2 n m/sec T 7 5 n miOgS t-3S* 

-j}-^y-t'X ( 2-y^7l'-8-^7'J/7-b) T 
s -''yM.tmmit-^^^A - 3 7 cO-ffc-^iHs^: , S^r 
mmi)^h. m^m^O . 2 nm/sec -CS 0 nmiO 

lf§tc^« (fiMihioo : 2. 0) ^mtL 
!t. hux (s-^yjy^-h) T;i'S:^'>A 

2:, ^*3t)t0. 2nm/sec ?5 0nm«OJ?$tCll» 
t, «i^>iAfliiJitt/>!, $^lc-5-i^±t. 
^J^tmiMm&^O. 2nm/sec T'2 0 0nm«* 

(s«jti 0:1) ixmmt L, 
^^fzitmmLfz. mLfztmmmm^iz^ ^ 

m A/ c m2 iOmilA^Wl^. J»S2 2 5 0 c d/m^ 
[0 103]^»J5 9 

/i$2 0 0nm<7)ITO3iBHmfii (^ffi) ^*-tS;<f7 
xSfiR^, ^'ffi^, T-bby, x^7-;l.&fflV^T0 

hizDv/tYymtfdk. mm:mcr>mm>\^^- 

izSmUzm, MMISi 3 X 1 0-« Torr izMiBtfz. 

tr. iTom!m±iz. 4. 4- -b'xcN-7x 

(3" -y^;W7x-;l/) TS7] b'7x- 
yl-^^^iJt 0 . 2 n m/sec f 7 5 n mCO t::!* 

iETLaA^Mlt btz. <RV^T\ -e-cOit. fx 
(2, 4-i''yf-;U-8-=3ry'J y9-h) Tyl^S-*^ 
A-;u-3j-^y-h'X (2. 4-v^^/P-8-=5ry'J 

y7-h) 7;i-5-'>Ate^^{l:-^#^B-ic7)^i:^ 

m^j:lM^m^^. ^m&O. 2 nm/sec f 
5 0nmO)¥$(C*^« (SfittlOO : 4. 0 ) t, 

^T^tu/i. iKic, h'jx (8-^yuy^-f) 7 

/l.*->>ASr. ^iFafSO. 2nm/sec f 50nmc^ 

IZ. •7y^^i^^l^bmim^m&0 . 2 nm/sec T2 
0 0 nmiOlf (Mirtl 0:1) LTitffii: 

^m^^mm^^muz, mmi. mm 
(r>mmm':>tzttmmirz, mitzw^mm 
m^iz. ^^#a5!.T, 1 2vmwMKmmuz 

tZ^. 5 6mA/cm2 (r)mmi}^W.tlfz, »«2 3 6 
0 c d/m2 «0#feiOlbl£**'«IB$il!t<. 
[0 1 04] IIM6 0 

J?$200nm(7)ITO^BBSffi (l^ii) $-*-f^;<^7 

xa«?^, 't'ffisa'J. 7-fchy, xfy-)v^m\^xm 

^mti^Lfz. 'e«oa«^g3g;{fX2:fflv^TSaiL. $ 
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izmMLfzm. mmm^^sxi o-« xorr ^zmmuc. 

*-f, I TOSBfl^^yiC, 4. 4' -t'XCN-7x 
-;W-N- (3" -^f-;U7i-/U) b'7i- 
/P5-il«3iSO . 2 n m/sec T? 5 n mOJf § 

nm/sec T'S 0 nm<JDJi:$ (SSJtl 0 0 : 

6. 0) t, mmtttz. mz. hox (s-^yu 

yy-V) T/USi-'^Ai^ 2 nm/sec 

^jt-J-iOitc. v/^i^'>Ai:ffi2:^«^0. 2nm 
/sec X'20 0nmm^iZ^m iMAitlO : 1) 

imatfcbZ^, 54mA/cm2 iOmfeS^BUl^t. 
«g2 4 4 0 c d/m2 C0*fec^5bfo&>'?ll2$tl.3t. 
[010 5]||«6^J6 1 

J¥§ 2 0 0 nmO I TO^gB^B® (^fii) ^i^-r'?>;<r7 
^\tmm. Xr^^y-zW^rfflV^T)® 

hizuvy^v'ymuz^k. mmm.<^mm^)vy~ 

\.zm%Lti^. ^3t«fS-3x 1 0-6 Torr l,ZWKLtz. 
t-f. ITOSB^«|Lh(C, 4, 4' -t'XCN-7i 
-)l-N- (3" -;<-f;l'7x::i;W) TSy) h'7xrL 
ZW$:^«aSO . 2 n m/sec T? 5 n mCOjf? tcggl' 

nm/sec f 5 0 n m<?)J?$ (fi»Jtl 0 0 : 

1 0) ^ymtLfz, mz. h'j;^ (s-^/u/ 

r/l^S-'^AS:. ^«aSO. 2nm/sec-C 
5 0 n m<?)Jf § izmm L . fl^fiA^jMlfc L^, ^ 

iz^<^±iz. •?i^^^i^'yAtm^mmmmo. 2nm/ 

sec T'2 0 0 nmOl¥$t^t^« (Mitl 0 : 1 ) L 

tmmmm'fiz. ^mnmrf. 1 2vc7)tt8gmE 

t:malt:tZ6. 5 3 m A / c m'2 . 
»JS2 3 7 0c d/m^ <7)#fe<7)|&5£*<?|i2$iX7t, 
[0 1 0 6] IISS0IJ6 2 

Jf§2 0 0nm<?3ITOSBflftll (^ffi) ^^■ti,:ffy 
xa«5r, ttta^L r-trhy. X:7y-;PS:ffll^Ti@ 

tna^L/if^. .^««^3X 1 0-6 Torr iznKtfz. 
t-fs ITOmnV&tliZ. 4. 4' -h'>?.CN-7x 

:iyU-N- (3" -^f-;l^7x-;W) TS^D t'7x- 



;l'Sr^.«SJK0 . 2 n m/sec T7 5 n mCOff 
nm/sec X'5 0 nm<?5jl${lftM* (SiJtl 0 0 : 

1. 0) nrFrnMrn^mhtzmmtLt:. ^ 

i^iZ^(r)±l,Z. ■^y^^i^'^Atm^MM^^O. 2nm 
/sec X'2 0 0 nm<7)J?$t^t^« (MJt 1 0:1) 

SrMDL^tC:'?), 55m a/ cm^ <;OSiSA>m!t . 
mS.2 2 6 0c d/m2 <0*feO^*i5i^$tt^^. 
[OlO7]^0i|63 

Je§2 0 0nmc7)ITOj§H^«® (l^ffi) i^-fhijy 
xm.^. T-thy. X:?y-;J/&fflV^TS 

i.zm&Ltzik. ^«1fS:3x 1 0-s Torr {Z^Ltz. 

t-r. iTommmm±i>z. a, a- -\cx cn-7x 

:i;l'-N- (3" -}^^)V7s.-)V) TS/D b'7xX 
)i'iWmMO . 2 n m/sec t'7 5 n mcOJf $ 

imixmmtLfz. <x\^x\ -e^oiic. 

(2-^f-y!^-8-^y'jy5-h) (4-7x:::;U7 

-^ft$-s ^^l)^*?!***?). ^*5lS0. 2 nm/sec 
X5 0 nmc^Jf (SMJt 1 0 0:1. 0 ) 

%mtLti. mz. (8-=5fyuy5- 

h) 7^1/5 -'^ASr, ^«3aS0. 2 nm/sec f 50 
n m^W§ (3^*L . «^?±Alljiyi ttfz. ■^t,{,z^ 
£7)JiH, •ey;t^>">Ai:^S:M«3aj£0. 2 nm/sec 
t-2 0 0 nm(7)/|[$Ki^||« (S«Jt 1 0:1) LTBI 

mm<r)wmMi%-yi^t.tm&Ltz. m^Lfzwrn. 
mdtm=f-\iz. ie**#H»T. 1 2v<mm,n&^ma 

lt:bZi. 56mA/cm2 <^mmimtffz . «it 2 
4 10c d/m2 «*fe^)IBfeii*5li2$n^. 

[01083 mmme a 

J?$ 2 0 0 nmCO I TOSHH«ffi (l^li) -^-^hi^y 

x-m.^. T^yy. x^y-;ps-fflv^T@ 
h ^zw/tYy-m bfzm. ii«^K(oaig4-«/i'^- 

tUSU^rft. M^S:3X 1 O-s Ton- tCj«Et;t. 
^■f. I TO^BM^Lht::. 4, 4' -k'x CN-7x 
r./i'-N- (3" -yf-;l'7x-;P) T^y] b'7x::i 
;l/S:^^Jg0. 2nm/sec 'C7 5nm<7))?$(C||« 

(2-yf-;p-8-^y ijy^-h) t;1'5-'>a-x( 
-;4-^y-t:x ( 2-y^/i'-8-^y'jy7-h) r 
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M^UP^, MM^O ■ 2 nm/sec -C5 0 nm(DJ$- 
^iZ^m^ (**JtlOO : 2. 0) L, mMkL 
t:. mz. h'JX (8-^/'J/7-b) T/l-S-'^A 
Sr. ^*3lK0. 2nm/sec -C-SOnmCOJfStw^* 

•^At^Sr^^^SO. 2nm/sec ■C2 0 0nm<DW 

(**Jti 0:1) Lx^t I. 
^.^fMrntLfz. mLfzmm.^mm'i'iz. ^ 

«#H^T. 12Vff)W^&'tm)iLf':tZ^. 55 
m A/ c m2 (nm^ifimfc . 5«S2 3 3 0 c d/m^ 

[0109]IIM^j65 
JS§2 00nm<7)ITOj^J!|ffi (»«i) 

4"!*^^], T-^y-y. xj^y-)vm^^xm 

tcS^L;t^, ^««*3X 10-6 Torr {zmifz. 
t-f, ITO^^mJit'. 4. 4' -h'XCN-7x 
n;W-N- (3" -;^-?-;W7x-;l') TS/D h'7x- 
;W^II#j$i^O . 2 nm/sec T? 5 n mC7)JSSt^# 

(2, 4-v><^;w-8-^/yy7-h) r/ws-"? 

A-/i-5j-^V-t'X (2, 4-i^';<-f-^W-8-^yy 

m^. mtclMmUii^^.. ^«3iS0. 2 nm/sec T' 
50nmOff§ti^« (fifiitlOO : 4. 0) t. 
l63t)ffcU^. <J;K. hU;?. (S-df/U/^-b) T 
^l^S-i^A^. ^aTaSO. 2nm/sec f 5 0nm<7) 

-rV^-i^^J^tmiMmm^O . 2 nm/sec ^2 
0 0 n mcr)»$ izmm (Mllfc 10:1) LtlilSt 

bZ6, 5 6mA/cm2 cOlSIAm^^. i»]S2 3 3 
Ocd/m2 crt^^^CO^^^im^tlt:, 
[01 10] ^^J6 6 
)i$2 00nm(50ITO^^lfii (l©«i) 

xmm^. ^m.m. r^vy. x^^y-zL-srSv^TS 
ji>(:uv/^y/i5t?^U/ifl^, ^^^<7)S<s*/ur- 

iZimttl^. mWSiSXlO-^ Torr tCjSELfC. 

ITO^B^HLht, 4, 4' -b'xCN-7x 
rL;P-N- (3" -^f-;i'7x-7i^) ra/] t'7x- 
/PSr^^JS 0 . 2 n m/sec X7 5n mc^^S 
iE?LttA«?MlhL^^« dl^^X. ^<r)±.iz. VOX 

E-icD-fb^ft^. is«aso. 2 

nm/sec X'5 0 nm<OJ?$t^if (SSifcl 0 0 : 



6. 0) L. mmtitz. HKiz, h'jx 

y^-).) 7';l,a-'>AS:. Ili'JtKO. 2nm/sec 

Z'5 0nm<r>m^izm.mt. mfw^mmsbitz, $ 

^>t^iO±l::, -7/:^-i^'^AJ;ffi^ll.»aJK0. 2nm 
/sec t'2 0 0 n mcOJf (MJt 10:1) 

Lxmtv. wm^mm^imifz. ^. mm 

{i, mMn(r)m.m^^^^-fzttmmitz. imuz 
tmmmm'ft^z.^mm^r. i2V(^m^mE 

ieaMLfzt::^. 5 3 m a/ c m* <7MMtiWnJ-z. 

m&2 3 3 0 c d/m2 <O?5^C0lKfe&*ii^§it^:. 

colli] Hife^je? 

JJ§ 2 0 0 nmCO I TOmm'tM (HIS) S'^r-ti.*'^ 

xm^. 'prnmi r-^vy. x.9/-fV'^m\^xm 
mmt^. ^<mmimmA'ximxmi. § 
^^zuv/^Yymii-zm. M.^U(omm)Vi^- 

iZ'mifzm. ^^«S:3Xl0-6 Torr izmuz. 
ii-f. I TOSBBUfiLht^:. 4, 4" -b';!:CN-7x 
a;l'-N- (3" -^i-)V7x~}V) TSy) h'7x- 
^W^^ItSSO . 2 n m/sec t7 5 nmiOJSSfcH* 

E-l icoft^^, M^?.IS«SA^^>. m^M&o. 
2 n m/sec t' 5 0 n mCOm^ iZ^m ( S*Jt 1 0 

0 : 10) t, mMttt:. mz. hOX 

'J/9-h) T)VZ-'7J^i. MMM^O. 2nm/se 
c t'5 0 nm<7)m^izmmi. m^aAl^illi: L-Jt, 
$^>(=-?-eo±t::. '7^^>v">i>.i:«^IS«)««0. 2n 
m/sec ■C2 0 0nm<7)JS^lC*t^« (MMltl 0 : 

1 ) Lxmmti. ^mmmm^^^mttz. 
mmi. mmmmmm-otzttmrntrz. m 
Ltz-^ism^ftm^i-z, mkmm%T. 1 2voii»i 

mB^^MLfzt::^. 5 6mA/cm2 somSSA^Sil 
/i. IIS2 4 2 0 c d/m2 <?)#-fei7)IBt**'«^2Stl 

[0 1 i2]miMm6 8 

JI$20 0nmcOITOSBBmfii (^«i) S:*-tl)^7 

xfflg^, ^m^L 7-thy. /-ivi:m^^xm 
(:,^zuv /^Yymvfzik. m^w^^i&t^i^^- 

izm^lfzm. ^«tt^3X 1 O-s Ton- lC«EL./i. 
^•f. ITOSBg«®±tC, 4. 4' -t'X CN-7X 
r.;i.-N- (3" -j^^;l'7x-/P) 75/] b'7x- 
;t'^M*3iJt 0 . 2 n m/sec f 7 5 n mCOJf $ (C^* 

^im^E-ie<Oit-^i^ MW&^O. 2nm/se 
c X'5 0nmm^^zmmt. %mtL:f^. <X^^X\ 
^cr)±iZ. 1, 3-fc:"XC5' - (p-tert-7'^;U7 
x-;P) -1,3, A-^^^i^TY-}l-2' — f 
-^y-fe'y^, ^^aagO . 2 nm/sec 0 nm 
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1 litis 



iZ. V:/:t>i^'>AtmSr^,«aKO. 2nin/sec X'2 

0 onmcom^izmm m&iti o : i ) txmmt 
I. tm^mim^ftmit:. mm, mm 

tZ^, 4 2mA/'cm2 iOSgfc&sSEfl^t. iSiSl 84 
[0 1 13]^S6«?lJ69 

^ass:. tfttasfl. r-fehy, x^J^y-zU^rfflV^TiS 

tcSSL/if*. mmm^SXl 0-6 Torr tCjSEtJt, 

*-f, iTomnweLtiz^ mit^mE-2 9<D 

^^mir^Wom 0. 2 n m/sec t' 5 5 n in<7)jf § t 

m^b. ^mtitz. }x^^x\ ^co±iz, 1. 3-h' 

- (p-tsrt-lfi-fU7x~)l) -1. 3, 4 

JtO. 2nm/sec XlSnm^m^izmmt, m^iii 

xmmmtLtz, §<btc^i7)±(c, v^^^^^-'^Atigs- 

i»i£^0 . 2 n m/sec ^2 0 0 n mOiP^tSl* 
(SMitl 0:1) LTItSi: L, tmm^^m'Fi 

mtfz. muzmm^mm^iz, mm% 

T. 1 4V<7)m.m^im\iLt:tl^, 6 6mA/c 
m2 O^BiE^^'m;^^, »;S1 5 5 0 c d/m2 c^-fec?) 

[0114] HiSW? 0 

m-^2 0 0nmcr>lTOmmmm{mm) ^^tl:^'y 

xmui. ^'Saffl, r-fehy, Ji9y~jvi^^^xm 
"^mm^ifz. ^<7>mLi:mm^'^m^^x^mL. & 
ioizuv/^f^/y-mim. mmm<7)mt^f\^y- 
m^ifzik. mm^sxi o-^ lorr izmEifz, 
it. I To^B^miiKc, 4, 4' . 4"-hu;^ 

CN- (3"'-;<f-;U7i-/^) -N-7x::^;Wrs 
y] hU^x-ZUrSy^-ai^tgO. Inm/sec 

T\ 5 0 n m£7)ii§ izM^ t . m-iEiimMmm 1 1 

t:, <XV^T% 4, 4' - fx [N-7x-;U-N- 

(1' -t7f-/p) 75/: Myx-ii^tmTT^it-^m 

2 nm/sec X'2 0 nnKDW-^lZ^M^ (MMttl 0 

0 : 5 ) m-iEju^mm^mi^fzmessb i 

-eo±fc. h'j:^ (8-=5fyuy5-b) 

r;P$-T>A2r. ^«a[S0. 2 nm/sec T'5 0nm 

(r)m^izmmt. m'f&Awmtuz. ^(,^z-t(D±. 

liZ. -7j/-7>i''>Ai:^5:^»a^0. 2 nm/sec X'2 
0 0 n mcOJ5$l;i^3t (SfiJt 1 0:1) LTUffit 

(DmEm^m-yfzttmmifz, imuc^m^m 



tZb, 6 2mA/cm2 o^S^^'ffih/c. SI1K2 5 6 
0cd/m2 <;)#fe<7)|Bld*^TIi2Sit!t. 
[01 15] 1156^7 1-92 

mmmio\,zii\^x. mM<7ym^^z^Lx . ^i^-fk-^ 
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co-ft^i) {mtmi2) , MS^^t^S^A-gco-fl:-^ 
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(ll*t^J7 4) . ^J*'(l:^#^A-2 0£7)-fl:^ (H 

mmi 5 ) . ^js^^b-^ifi)#^A- 2 6co^fc^!fij (mm 

7 6). «^*fl:-^w#A- 2 9cr)-\t-^^ mmm7 

8) . mit-^m^-A-3 7<7)it-^ (mmm7 

#-t B - 8 (^t^ { mms 3 ) . mit-m^c 

{mm8 6 ) . m^t-^m^D - 1 (Dit-^ mm 
^87), ifmitmmD - 7 ffMt-^ ( ms&ms 

8 ) , i^m^t-^mE - 1 coit^ (mmma 9 ) . 
mfjiii-^m^E-9<7)if^ mmm9 0) . myj^it 

##E- 1 6o<ti^ {mm9 2 ) i:mLtzm 
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xm^. ^mm. r^w. x^j^/w^^rfflv^TS 

^ 'J - N - h'-;W;^;W';V-/W (Sft^i^^H^* 1 

50000). 1, 1, 4, 4-f-b9'7x-;P- 1, 
3-y^'>>xy (Wfeco^)^^) . ^'■7'J^6 C" 3 

- ( 2 ' - -^y Vf-rv u ) - 7 - j^'xt /i-r s y ^' 

A-l liO^^^. ^iX^tlMMJtl 0 0 : 5 : 3 : 

2 cogij^t-g-l-f I) 3M%<7)i;^' Dox^' yjMSrffl 
l^^T, T-f •y7'3-hffitwJ:'54 00nmc^l63\yi2:J^ 

gM^oa«*;^^^^-t:llSt/cm, ^^«^3 x i o-« 
Torr $^>iw, ^3tJi«0±{C, 3 - (4' 

-tert-r'f;l'7x-;W) -4-7x-/l'-5- (4" 

-b'7x-/P)-l. 2, 4-h';T^/-;u?:^«a[« 

0 . 2 n m/sec t' 2 0 n m COif $ C^.^ t J'.lf*. § ^ 

\z^<r)iL\,z. h>jx (8-=¥yU/9-N) T;P5-n7 
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(fiiibl 0:1) LTH^i: t, 
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3mA/cin2 <7)lgSS*«m3t . j8yil24 0cd/m 

[0 1 183^«?1J94-10 2 
mm 9 3 (CfcV , MS^^b-^*^ A - 1 1 (r>^^% 
^fflV^|,ft;bOC, f?lS^'fl:-&$5!)#-^A-13c^'(h-^!t*I 

(ll]ltf?J9 4 ) . ^J^^t^ftS^A- 1 5(^i\L^ (m 
SSM9 5) , fi>iK^^k^!ti)#^B-8i?){b^tl (^SfeM9 
6 ) , mi^t-^^^C-8<r>it^ (^lftM9 7 ) ^ 

■ft^!|«jS#D- Sio^l:-^ (IIMJJII9 9 ) . ws^k^ij 
#^D-9(5Xt;-^ (imMi 0 0) s 

E - 1 2W'(b'&i«5 mmmi on. m^^l^s-^e 

- 1 9(?)^b^tt (*ifeWi 0 2 ) i-ffifflLf^m«i, » 
*t{5y9 3{ciai)i<^:fracJ: 0*««*l&3fe*^*f^t 
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tc, ;K U - N - t'~)l-y!>)\^^-^Y-fl' ( afi¥l^:53-^l: 1 
5 0 0 0 0), 1 , 3 -b';:^ C 5 ' - ( P -tert-7"^ 

;l.7i-;P) -1,3, 4-:t^-ifi^'ry-/t-2' - 

^ti^tlMEitl 0 0:30: SffyWl^X'ttth 
3a^:%Oi^'^'oax^'y^W^SS:fflV'^T, f^'yTa- 

izm&Uc^. mmiSXl O-^ Ton- {zmuc. 
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V(r>m.^nZt:m\iLfztZb. eSmA/cm^ con 
iWS 1 4 2 0 c d/m2 «0#feiOlBld*<5| 

[01 2 1]it«fl»l3 

^^^C-5<7)it^cr,{ti:>'0iZ, 1. 1. 4. 4- 

a. HtSM 1 0 3 tfdK<^:fratck 

[0 12 2]|li6fi?iJ104 

y^mm^. 4"i4a^j. r-fehy. x^'z-^i/irffli^xie 
i^izuv/^yymfirz. mz. iTommm± 

,1?'J;>-.-K^--h (fift¥l^^^*50 0 00) , 

4. 4' -t';?, CN-7x-yl^-N- (3"-^f-;U7 
rsy: t'7x:^;P, b";^ (2-;^^;l--8- 
df/'jy^-h) T>'k5:^n7i.-//-:t^y-t'JX. (2 

-;<-?-/i/-8-^yijy5-h) r;us-'>jut5J:i;f^ 

7r^<t-^m^T> - 9 coit-^i: . ^tl^Hmiit 1 0 
0:40:60: lcoWi^X-^^th3mM%ff)=J^t} 
aJi^ymmm^^t. •yrrj-hatcj:0. 3 0 

^nxi^cmm^^m^fz. mz. ^<nmM^^-fh 
ii'yxm.^. wsm.(nimm^)v^~\zm^uz\k. 
Ms«&3x 1 0-6 Ton- ^zw&y^fz, ^hiz. %m 

<0±t. ■?'/^>'^M.tm. mmmmO. 2nm/se 



c T2 0 0 nma)m${zmM (SSJt 1 0 : 1 ) LT 

980cd/m2 iO#feiO^*^'iii2§ix^>:. 
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[01 ] *it«-^^fgi^c^-fia|^«lB&«JilT'*'S. 
[021 WtSm-^fiBtSi^cO-McOlRBS^gJiHTS)!.. 

[m3]^mmn^m^ff)-m<7)imm^mx'$)^. 
[04 ] *si;^^s?^o-M<^fiiB&^jtii-r'$)i>. 

[06] ^wmmm^co-mmv^mmm-chh. 
m7]^m.nmm(o-mmmmx'hh. 
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